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A B S T R A C T
Purpose: Childhood absence epilepsy (CAE) is characterized by absence attacks with stereotyped
electrographic discharges. Epidemiologic data concerning early-onset CAE is scarce. We tried to
speciﬁcally analyze the early-onset CAE and compare it with typical CAE.
Methods: In this retrospective study, all patients with a clinical diagnosis of CAE were recruited in the
outpatient epilepsy clinic at Shiraz University of Medical Sciences from 2008 to 2011. We considered the
age of onset at four years or earlier as early-onset and above four years as typical CAE. Age, gender, age at
seizure onset, seizure type(s), epilepsy risk factors, and EEG ﬁndings of all patients were registered
routinely. Statistical analyses were performed using Chi square and Fisher’s Exact tests.
Results: Forty-six patients were diagnosed as having CAE. Sixteen patients (35%) had early-onset and 30
(65%) patients had typical CAE. Sex ratio (female to male) in early-onset was 7:9 and in typical CAE was
19:11 (P = 0.2). Generalized tonic-clonic and myoclonic seizures were reported in both early-onset and
typical CAE. The differences were not statistically signiﬁcant. Epilepsy risk factors were similarly
reported in both conditions. The EEG ﬁndings were similar in both groups.
Conclusion: We did not observe any signiﬁcant differences between early-onset and typical childhood
absence epilepsies with respect to the demographic, clinical and electroencephalographic character-
istics.
 2012 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Seizure
jou r nal h o mep age: w ww.els evier . co m/lo c ate /ys eiz1. Introduction
Idiopathic (genetic) generalized epilepsies (IGEs) are epilepsy
syndromes with generalized seizures (i.e., seizure whose initial
semiology indicates, or is consistent with, more than minimal
involvement of both cerebral hemispheres), which are idiopathic
(probably genetic) in nature (i.e., a syndrome that is only epilepsy,
with no underlying structural lesion or other neurological signs or
symptoms).1–3 This encompasses several different syndromes.
These syndromes are diagnosed by strict clinical and electroen-
cephalographic (EEG) features proposed by the International
League Against Epilepsy (ILAE).4
Childhood absence epilepsy (CAE) is the prototype of IGEs. It is
characterized by absence attacks with stereotyped 3-Hz general-
ized spike-wave (GSW) discharges.4,5 Early-onset of absence
seizures has been considered as being rare.6 However, epidemio-
logic data concerning it is scarce. In the current study, we tried to* Corresponding author at: Neurosciences Research Center, Shiraz University of
Medical Sciences, Shiraz, Iran. Tel.: +98 9352274990.
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(A.A. Asadi-Pooya).
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doi:10.1016/j.seizure.2012.01.012speciﬁcally analyze the early-onset CAE and compare it with
typical CAE based on their demographic, clinical, and EEG ﬁndings,
in order to identify and specify any possible differences.
2. Methods and material
In this cross-sectional retrospective chart review study, all
patients with a clinical diagnosis of childhood absence epilepsy
(CAE) were recruited in the outpatient epilepsy clinic at Shiraz
University of Medical Sciences, which is the only epilepsy clinic in
south Iran, from September 2008 to May 2011. The diagnosis of
CAE was made based on the clinical grounds and all patients had to
be under the care of the epileptologist at our institution. Age of
onset was below 9 years and the predominant seizure type was
absence in all patients (refer to Nordi 2005). We arbitrarily
considered the age of onset at four years or earlier as early-onset
and above four years as typical CAE, as some others did before.7
EEG was performed in all patients at the time of referral. Study
time for EEG was 10 min and we performed intermittent photic
stimulation in all patients. Hyperventilation was typically per-
formed in children above ﬁve years of age. The high frequency ﬁlter
was set to 70 Hz and the low ﬁlter was at 0.16 Hz.vier Ltd. All rights reserved.
Table 1
EEG ﬁndings in patients with early-onset CAE versus typical CAE.
EEG ﬁnding Early-onset CAE Typical CAE P-value
3 Hz GSW 6 6 0.19
3 Hz GSW + Polyspikes 3 8 0.7
3.5–6 Hz GSW + Polyspikes 3 8 0.7
3.5–6 Hz GSW 3 3 0.4
Polyspikes 1 2 0.4
Slow waves 0 2 –
Normal 0 1 –
GSW: generalized spike-wave complex.
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gender, age at seizure onset, seizure type(s), epilepsy risk factors
(including history of pregnancy complications or signiﬁcant head
trauma, history of febrile seizure, positive family history of
epilepsy and parental consanguinity), and EEG ﬁndings of all
patients were registered routinely. Demographic variables and
relevant clinical and EEG variables were summarized descriptively
to characterize the study population. Statistical analyses were
performed using Chi square and Fisher’s Exact tests to determine
potentially signiﬁcant differences, and a P-value less than 0.05 was
considered signiﬁcant. This study was conducted with approval of
the Shiraz University of Medical Sciences Review Board.
3. Results
During the study period, 2190 patients with epilepsy were
registered at our epilepsy clinic. Forty-six patients (2.1%) were
diagnosed as having CAE. Sixteen patients (35%) had early-onset
CAE and 30 (65%) patients had typical CAE (Fig. 1). Twenty-six
patients were female (57%) and 20 (43%) were male. Sex ratio
(female to male) in early-onset CAE was 7:9 and in typical CAE was
19:11. The difference was not statistically signiﬁcant (P = 0.2).
Generalized tonic-clonic seizures were reported in nine
patients (56%) with early-onset CAE and in 19 (63%) with typical
CAE. The difference was not statistically signiﬁcant (P = 0.6).
Myoclonic seizures were reported in three patients (19%) with
early-onset CAE and in 11 (37%) with typical CAE. The difference
was not statistically signiﬁcant (P = 0.2).
Epilepsy risk factors were reported to be as follows: parental
consanguinity in seven patients (44%) with early-onset CAE and in
16 (53%) with typical CAE (P = 0.5), family history of epilepsy in six
patients (38%) with early-onset CAE and in 14 (47%) with typical
CAE (P = 0.5), history of febrile convulsion in four patients (25%)
with early-onset CAE and in three (10%) with typical CAE (P = 0.2).
History of signiﬁcant head trauma or pregnancy complications was
reported in none of the patients.
We requested EEG for all patients at the time of referral. The
EEG ﬁndings in patients with early-onset CAE compared to typical
CAE are summarized in Table 1. Twenty patients had new-onset
IGE and the rest were already receiving some therapy when
referred to our clinic. Among the patients with new-onset epilepsy
(not already treated), EEG was abnormal in all. In already treatedFig. 1. Age of onset in patients with childhood absence epilepsy. Legend: Age of
seizure onset was at least one year. Sixteen patients (35%) had early-onset CAE and
30 (65%) patients had typical CAE. The peak age of onset was at 7 years.patients (26 patients), EEG was normal in one patient. One patient
with typical CAE had photoparoxysmal response, while none of the
patients with early-onset CAE were photosensitive.
We redid the analysis while considered the age of onset at three
years or earlier as early-onset and above three years as typical CAE,
as some other authors did before.8 Ten patients (22%) had early-
onset CAE and 36 (78%) patients had typical CAE. The differences
between the two groups with regard to sex ratio, frequency of
other seizure types (generalized tonic-clonic and myoclonic
seizures), and epilepsy risk factors were not statistically signiﬁcant
(P > 0.1 in all analyses). Because of small number of patients,
statistical analysis with regards to EEG differences was not
feasible.
4. Discussion
Childhood absence epilepsy (CAE) is the prototype of IGEs
accounting for 1.5–12% of patients with epilepsy.4,5,9 In our study,
it represented 2.1% of patients with epilepsy. The variation
depends largely on the mode and source of case deﬁnition.9
Early-onset CAE was not rare in our study, which is in contrast to
what has been reported before.6,8,10 This contradiction could also
be methodological (different deﬁnitions for early-onset versus
typical CAE) or biological. Jallon and Latour, in their comprehensive
review, mentioned that with some exceptions, a two- to ﬁve-fold
preponderance of CAE in girls was usually reported.9 This rate was
1.3 in our study. This difference could be biological (e.g., genetic
variations among different populations). There was a slight male
preponderance among patients with early-onset CAE, but the sex
ratio was not signiﬁcantly different in early-onset CAE compared to
typical CAE.
Other seizure types are sometimes observed in patients with
CAE. Generalized tonic-clonic seizures were reported in 30–60% of
the patients with CAE in the literature.7 This seizure type was
observed in 56% of the patients with early-onset CAE and in 63% of
those with typical CAE, in our study. The difference was not
statistically signiﬁcant. The frequency of myoclonic seizures was
not statistically different in patients with early-onset CAE
compared to those with typical CAE either. In 10–15% of the
patients with CAE, there is a history of earlier febrile seizures.11 In
our study, history of febrile convulsion was reported in 25% of the
patients with early-onset CAE and in 10% of those with typical CAE
(P = 0.2). Other epilepsy risk factors were observed similarly in
patients with early-onset CAE and those with typical CAE.
CAE is considered to be characterized by absence attacks with a
stereotyped EEG pattern.4 The classical spike and wave pattern
characteristic of absence seizures was ﬁrst recognized by Gibbs
and colleagues.12 This classical EEG ﬁnding is often observed in
ictal recordings.13 In our study, 3-Hz GSW complexes, 3.5–6 Hz
GSW complexes, and polyspikes, alone or in combinations, were
observed interictally in patients with CAE. This is in contrast to the
general perception that 3-Hz GSW complexes mean absences and
polyspikes mean myoclonic seizures. These latest statements are
not necessarily true, at least in interictal EEGs, which are what
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addition, EEG ﬁndings were not signiﬁcantly different between
patients with early-onset CAE compared to those with typical CAE.
In a previous report, there was no EEG difference between classic
adolescent-onset IGEs and adult-onset IGEs. The lack of signiﬁcant
differences in EEG features of various syndromes of IGEs support
the hypothesis that they share common biologic (probably genetic)
determinants.14
5. Limitations of the study
This was a clinic-based series and may not represent the full
spectrum of childhood absence epilepsies; because the mildest
disease varieties may not be referred to a university clinic and
therefore, the possibility of selection bias always remains in place
in these kinds of studies.
One possible clinical difference between typical CAE and early-
onset CAE is worse cognitive function in the latter group.15
However, we did not examine the cognition of the patients with
detailed neuropsychological testing in this study and we cannot
comment on this. Future studies to investigate this possible
difference are required.
Another limitation of our study is that, while we have collected
a relatively large number of patients with an uncommon disorder,
our group sizes are small in absolute terms. This means that there
is a risk of false negative ﬁndings, i.e. observing no signiﬁcant
differences between the patient groups, although such differences
really exist. Multicenter studies with large number of patients are
required to explore any possible differences between patients with
early-onset CAE compared to those with typical CAE.
6. Conclusion
The view that the clinical features of absence seizures have
syndrome-speciﬁc patterns is not supported by critical analysis in
one study.16 In our study, we did not observe any signiﬁcant
differences between early-onset and typical childhood absence
epilepsies with respect to the demographic, clinical and electro-
encephalographic characteristics.
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